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dominant over blue because, on Professor
Bateson's theory, brown is due to the pres-
ence of something the absence of which
makes a blue eye; hence, if the brownness
comes from one parent and the blueness
(which is merely the absence of brownness)
from the other, the offspring will have
brown eyes, and we say that brown is
dominant over blue. The "presence and
absence hypothesis" beautifully explains
this and a host of similar cases. But we
cannot do better than quote Dr. Bateson
himself. Having shown the double origin
of constitution of the individual, and what
it means, he proceeds to the next question:

The phenomenon which is the essence of
Mendel's discovery

"So far we have been considering the
synthesis of the individual from ingredi-
ents brought into him by the two gametes.
In the next step of our consideration we
reverse the process, and examine how the
ingredients of which he was originally
compounded are distributed among the
gametes that are eventually budded off
from him.

"Take first the case of the components
in respect of which he is pure bred. Ex-
pectation would naturally suggest that all
the germ-cells formed from him would be
alike in respect of those ingredients, and
observation shows, except in the rare cases
of originating variations, the causation of
which is still obscure, that this expectation
is correct. . . . But when we proceed
to ask how the germ-cells will be consti-
tuted in the case of an individual who is
cross-bred in some respect, containing, that
is to say, an ingredient from the one side
of his parentage and not from the other,
the answer is entirely contrary to all the
preconceptions which either science or
common sense had formed about heredity.
-For we find definite experimental proof,
in nearly all the cases which have been
examined, that the germ-cells formed by
such individuals do either contain or not
contain a representation of the ingredient,
just as the original gametes did or did not
contain it. If both parent-gametes brought
a certain quality in, then all the daughter-
gametes have it; if neither brought it in,

then none of the daughter-gametes have
it. If it came in from one side and not
from the other, then on an average in half
the resulting gametes it will be present
and from half it will be absent. This last
phenomenon, which is called segregation,
constitutes the essence of Mendel's dis-
covery. ... It is this fact which en-
titles us to speak of the purity of germ-
cells. They are pure in the possession of
an ingredient, or in not possessing it; and
the ingredients, or factors, as we generally
call them, are units because they are so
treated in the process of formation of the
new gametes, and because they come out
of the process of segregation in the same
condition as they went in at fertilization."

Rules that are exemplified in heredity with
remarkable exactness

"As a consequence of these facts it fol-
lows that, however complex may be the ori-
gin of two given parents, the composition
of the offspring they can produce is limited.
There is only a limited number of types to
be made by the possible recombinations of
the parental ingredients, and the relative
numbers in which each type will be repre-
sented are often predicable by very simple
arithmetical rules. For example, if neither
parent possesses a certain factor at all,
then none of the offspring will have it. If
either parent has two doses of the factor,
then all the children will have it; and if
either parent has one dose of the factor
and the other has none, then on an average
half the family will have it and half be
without it. ... In such an observa-
tion two things are strikingly exemplified:
(i) the fact of the permanence of the unit;
and (2) the fact that a mixture of types in
the family means that one or other parent
is cross-bred in some respect, and is giving
off gametes of more than one type."

Questions put to nature in her hidden
world of life's renewal

"The problem of heredity is thus a
problem primarily analytical. "We have
to detect and enumerate the factors out
of which the bodies of animals and plants
are built up, and the laws of their distri-
bution among the germ-cells. All the